S-carbamoylation impairs the oxidant scavenging activity of cysteine: its possible impact on increased LDL modification in uraemia.
Carbamoylation is the non-enzymatic reaction of cyanate with amino-, hydroxy- or thiol groups. In vivo, amino group modification (N-carbamoylation) resulting in altered function of proteins/amino acids has been observed in patients suffering from uraemia due to urea-derived cyanate. Uraemia has been linked to impaired antioxidant defense. As thiol-compounds like cysteine, N-acetyl cysteine and GSH have oxidant scavenging properties one may speculate that thiol-group carbamoylation (S-carbamoylation) may impair their protective activity. Here we report on the effect of S-carbamoylation on the ABTS free radical and HOCl scavenging property of cysteine as well on its ability to protect LDL from atherogenic modification induced by AAPH generated peroxylradicals or HOCl. The results show that S-carbamoylation impaired the ABTS free radical and HOCl scavenging property of the thiol-compounds tested. The ability of the thiols to protect LDL from lipid oxidation and apolipoprotein modification was strongly diminished by S-carbamoylation. The data indicate that S-carbamoylation could impair the free radical and HOCl scavenging of thiol-amino acids reducing their protective property against LDL atherogenic modification by these oxidant species. As S-carbamoylation is most effective at pH 7 to 5 in vivo thiol-carbamoylation may especially occur at sites of acidic extracellular pH as in hypoxic/inflammatory macrophage rich areas like the atherosclerotic plaque where increased LDL oxidation has been found and may contribute to the higher oxidative stress in uraemia.